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to each pace, unless otllerwise marked. 
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THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE OF 
THE UNITED STATES WinfIN THE MEANING OF THE ESPIONAGE LAWS, TITLE 18, 
U.S.C., SECTIONS 793 AND 794. THE TRANSMISSION OR THE REVELATION OF 
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NOTICE: When government or other drawings, specifications or other 
data are used for any purpose other than in connection with a defi
nitely related government procurement operation, the U. S. Government 
thereby incurs no responsibility, nor any obligation whatsoever; and 
the fact that the Government may have formulated, furnished, or in any way supplied the said drawings, specifications, or other data is not 
to be regarded by implication or otherwise as in any manner licensing 
the holder or any other person or corporation, or conveying any rights or permission to manufacture, use ~r sell any patented invention that 
may in any way be related thereto. 
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INTRODUC '110N 

Thie b!bliography h a U1ting of report• and other publication• 
pertiMnt to the 1tudy of nuclear-bur1t a11odated electromagnetic 
pullet, their generation, propagation, effect•, and 1imuladon. 
Thie publication 1uper1ede1 the "Electromasnetic Pulee" S~dal 
Bibliography compiled by the DASA DatA Cent~r, General Electric 
Company, TEMPO, Santa Barbara, California, March 1964, DASA 
No. 70S (AD 4-46 995). Further revi1ion1 will be publi1hed by the 
DASA Data Center. 

The bibliography ii t>rganlzed into two parte. Part One h a ll1t.: 
ing of reference,, and Part Two h a Key-Word-In-Context (KWIC) 
Index to the !lstlng. Thie index h baeed on the Key Word• appear• 
Ing in the report title, 

. The bibliography 11 bated on reports held by the Data Center and 
reference, provided by Dr. Charle, A. Blank, Defen• e Atomic 
Support A1ency, Wa1hin1ton, D, C. 

Pleaee direct any information about new material and 1u1se1tlon1 
to Improve the u•efulnees of the blbllo1raphy to General Electric 
Comp11ny, 1'EMPO, 73S State Street, Santa Barbara, California 
93102, Attt1ntion: DASA Data Center. 
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PART ONE 

THE BIBLIOGRAPHY 

The btbUo1raphy la a U1tin1 o( report. and other publication, ar1'anaed by iaauln1 aaency or corporate author. 

A unique code baa been a••laned to and precede• each reference. The function of thb code h to Identify the Key-Word-In-Context (KWIC) entrle• In Part Two with the full citation ln Part One. 

An example of thia relatlon1hip from the blblio1rapby ii ahown below. 

Excerpt from Blbllo1raphy (Part One) 

---~orporate author de1l1natlon by commonly accepted abbreviation and year of publication 

DASA Data Center !Ue number-------------

A.RSRDL•6Z-NDR ARMY. SIGNAL RESEARCH • DEVELOPMENT 
LAB. POIR•ZZI0 
KRONENBERG S. 

NEUTRON DOSE RATE MF.ASURl:MENT OPERA• 
T!ON SUN-BEAM SHOT SMALL•BOY z. z. 

OCT. 6Z (SRD) (0lZJ9)--

Excerpt from KWIC Index I Part Two) 
F PHYSICAL SYSTEMS TO NBM.R THE EM RADIA RAND -62-CVP 
AM SHOT SMALL-BOY Z,Z NEtJTRON DOSE RATE ARBlDL-6Z-NDR 

I U • JOHNNIE-BOY z. l NEUTRON FLUX MEA ARNDL •62-NFM 

I 
i 
1 
I 
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TOMPIC.l!IIS .IE: 
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:-Jl'CL EAR llt: HJ NAT ION!> Uf'SHOT-Y.~OTHOLE ',. 7 • 
Jll'J.':16 fi<EPURT SRO) 

1020251 

7 

.A,Jll!{A . ·, :.:or--------- >i 
.i::-:-::-:::-~~ 



I 

I ' 

ARSEL -5fl-CER 

ARMY. Slf.~Al COl<PS 
Mlllrn ~. 
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[M PULSES FROM LOW YIELO p,11qSTS IJPERAJIIJ'4 HARCTI\CK. 
AUG.60 ITITLE U) IREPORl SFROI 
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101599) 
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RECEPTION OF AN fM PULSE ~ROH A HIGH ALTITUDE NUCLEAR EXPUI~ IOfl. 
AUG.62 IM~PnRr UJ 
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BOEING-63-TBE 80EJNG-D2-~03t~ 

HAk RW 
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OCf .60 CTlfLE Ill CICtPUIU :mot 
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STANDARDS llfJULOER LAAS CNA!.-lCBlJZ) 

ANO SPE.r. TRA. 
li(EPOR T SRD J 
,~or AVAILAALE IN UlSA DATA CENTfK) 

NBSCRP-54-EMC NATIONAL BIIKEI\U OF STANDA:WS KOlllOER USS INBS-JClGZ) 
JEAN Mi 

EH MEI\SIJU,.iENTS CONOIJC Tfn ffY THE CENTRAL RAUlfJ PROPAGA T I0'4 
ll\RORAHIRY DURING IIPERAI ION lJPSHOT-KNIJTHOLE. 

MAR.54 ITITLE UJ l~EPORT SROJ 
(02147) 
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NBSCRP-54-t-PI NAT IONl\l f'.llktMI Of STAM,Ai{lJ!, Rf!ULIJE~ ll\AS (NRS-'>Cl<.-4) u,rrn~ wH 
El't PUL!,f INVESTIG,\TJflN. RtPOIH nN PROJF.CT r-50t.,-F Nns FIJR JIii Y 1-CifPTf.MB[R )ti, 1'1"4• l>t-C.54 ITITL[ IJ) (kf:NJRT !,l<O) 

IIUJT AVI\ILARLE IN lJA'.iA OATA CE~TE:R) 
NBSCKP-54-MH NATIO"AL llllkf:hll flf SUtlOA WS ROULIJER LAKS (NBS-lC-106) KE~PFR JA OOH(RTY RH LUPTON WH ~LASUREM[NT Of EM EFFECTS UURI NC, OPERATION CI\S TLE • tiEC.54 (TITLC UJ (K~PORl SRO) 

(01703) 
NBSCRP-5S-QRP NUIONAL fHIREAlJ OF SUNOA:i.us BOUU;EK LARS (NR\-3C-121) 

NBSCRP-59-0EM 

NBSCRP-59-EEH 

JEAN AG TI\YLO~ WL 
OUAKTEKLY REPORT ON PROJECT T-620-E-NBS FOR PERIOD ENDl~G 30 D~CfMA~R 1955. DEC.55 ITITLE U) fREPORT SRO) 

(NOT AVAILARLE IN OASA DATA CENT[k) 
NATIONAL BUREAU or STANOAROS BOULDER LAKS (NBS-JCB-106) JEAN AG 
DIAGNOSTIC EM MfASUREMtNT5 AT WAK~ I SL AND DURtNG OP~RATIO~ HARDTACK PHASE I• 
MAY 59 (TITLE U) · IIU: PORT SRO) 

fNOT AVAILABLE IN DASA DATA CENTER) 
NATIONAL BUREAU OF STANDA~OS ROULOER LA8S ,~es-JCR-1051 KEMPER Jt l(frjO -H. 
EM EFFFCTS ~ROM HIGH ALTITUDE OETONATIO~S DURING OPERATION HARDTACK ANU ARGUS. 
MAY 59 fTITLE UJ ( REPORT SRO J 

fNOT AVAILABLE IN DASA DATA CENTfR) 
NBSCRP-63-0EM NATIONAL KURE~U OF STANOA~OS BOULDER L4BS fNBS-lOB112). ADAMS JE COTTO~Y HY DESCRIPTORS• EM MEASUREMF.NTS NUCLEAR EXPLOSIONS JUN.63 (TITLE ClASSIFIEU) CREPORT SRUJ 

( Ci 158_6 I 
NBSCRP-64-EVM NATIONAL RUREAU OF STANDA~US BOULDER LAHS INRS-lOBllbJ TAYLOR WL 

ELF ANO VLF MEASUREMENTS FJSH-ROWL 1962. MAR.64 (TITLE U) (REPOMT SFRDJ 
C02l1J5J 

PERRF_ -60-RHF PERRIN~. DELLO~~ J. 

RAC -61-REP 

RAOIDELFCTRICITY THE MAGN(TIC FLASH OF THE NUCLEAR TEST OF FEB.13, 1960, AT REGGAN~. 
COMPT. RE~O. ACAD. sci~ APR.4, l9b0, P.2536 · 
REPIIRLIC AVIATION CORP Af SWC-TR-61-1 ~F. SPECIAL WEAPONS CENTER RAOIATIO~S FROM AN EXPANDING PLASMA FIELO. 
JAN.61 fRE:PIJRT U) 

fl I J 
ROSENER Ho 

IN A~ EXTERNAL MAr.NETIC 

C00525J 

22 
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RA~O -5R-S[t KA~O tnRP CK~-ll92~~~PAI 
Ct<AI~ ,:M HE,ll>IUl.K KW HUFFM4N we A 'illl{V[Y !JJ TifL F.M HFf.c.J,; Uf HIGH-UTIHJDE :"fUtlfAR or HJNA TI 'li,S. 

Ot:C.'>IJ CTlrLE IJI Ct<!:PIJIH s,rn, Af 4'1((,lRl-~OC 
CYUIC~ KfY ij[PURT ~n. 21 10l4~SI 

-ANO -61-flNl RA~n C.ORP IP-239?) 
LAWREMC:C ,<A014 TIIJN LAH. 
LATTEK k. Ht:RHST HF WAfSO~ KM OETt:C.TION flf- ,·IUCLEAR EXPLJ~IO"fS. 

AIJCi.61 IKt:PIJk T UJ 
THIS REl'UIH ALSU AVAILA'\LE IN ANNtJAL 'lEVJEWS 1022661 OF NIJCLl:AI: SCIENCE 1%1, VOL • !l, 371-41". 

RAND -6l~[R~ KANO CORP CKH-284q-AfTI 
KARZA~ WJ LATTF.~ R. 

EM RAOIATJON FROM A NUCLEAR E~PLOSJON I~ SPAC[ nc T. 61 I kE PDH T U I 

101(,65) 
RAND -61-ESU kAND CORP IRM-189C-PRJ CA0-1817711 KAKZAS WJ LATTE~~. 

THE EH SIG~AL DUE TO TH[ r~CLUSION OF THE EARTHS MAGNETIC F l[Lfl RY NUCLEAR EXPLOSIONS. 
OEC.61 (R!:PORT UJ 

RAND -~l-~CK RAND CORP IRH-2792) 
LATTER A. 

SOME CONSIUERHJONS REGARUING NUCLEAR Tl::STS lrf fHE ATHOSPHEl<E • 
JU~.61 ITPLE UI IRt:PORT SROJ 

RAND. -62-nc~ RAND CORP (RH~3004-PRI 
CRAIN CH 

. RtJRIEO CAIILE SYSTEMS AND -.uctEAR EM EFFECTS-. MAK.62 (TITLE UJ fKtPOIH SJ 

RAND -6l-CIE RAND CORP (R~-2955-PRJ tA0-337758) 
KJORKLIINO l<F 

1Cll25J 

IJ2c>l2J 

1020111 

CLOSE JN ELECTRIC FIELD GENEKATEO RY A SPHERICALLY SYMMETRIC ~IJCL EU nuR s r. 
APR.6? (TITL[ II) fl(f:PORf SROJ 

f(;l!,lZJ 
RAND -62-CVP KANO CORP (R~-30ZR-PkJ IA0-1411001 GOLORl:RG 1111 

ON CRITF.RIA IJF VIJLNERAHILJTY OF PHYSIC.AL SYSTEMS TU NEMR THI: .EM MAOIAJIO~ FROM NUCLCI\K 01:TONATIOflS. MAlt.62 CTlfLE Ut f;<tPORT SRO) 

1016'17) 

23 
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RAND -61-.AC'' Ro\1'•40 CORP fRr1-}C.7l-PKJ fA0-4(,"4621 
kAklA~ WJ LATrr< ~-

AIK CO~DUtrlVflY PltnOIJUIJ HY ~Utt.EU UCPLO~IO"~• 
MAY 63 I'll rt!JK f UJ 

RAND -~J-ASH RAtfn CORP IRH-3744~PkJ 
SOLLFkf:Y II. 

(016'16) 

AN AtfALYJICALI.V SOLVABLE HODEL rok TH[ E~ FIELDS PROOUCEO RY -.11tLFAR fXP1.C1SIONS. 
JUL. 6 3 I IU P'1R f U J 

RAND -~J-ROA RAND CURP IR~-3713-PRJ 
LA HEit R. 

BOMA OAMAGF ASSESSMENT. l~OA 
JU~. 61 r \ I TL E ti J I~ E POK r S J 

RAND -61-CEF RAND CORP IRH-3S25-PRJ 
SOLLFKCY If. 

Af 49(1,JffJ-700 

CLOSF. IN CM FIHOS Pi<OIHICFU RY '41JCLEAk EXPLOSIONS. 
APK.61 IKEPOKr UJ 

RAND -6J~ESP RAND CORP IRH-1884-PRJ 
KAkZA~ WJ LATTE~ R. 

u,1 7621 

I 0246•) I 

IO 1610 I 

EM SIGNALS PRIJDllCED BY LOlil Al TITUUE NUCLEAR EXPLOSIONS. OEC.63 IKEPORT UI 

RAND -63-HS( RAND CORP fKH-3830-PRJ 
FIELD 1:C 

HYDROHAGN~TIC SJGNALS IN JHE IONOSPHERE • 
. SEP.63 fREPORT UJ 

ltAND -63-NMII RANO CORP IRH-3736-PR I 
KAKZAS WJ LAffEq R. 

A NOTE ON MISSILE ~ARHEAD VULNERA61LlTY. 

C 021311 

COl78'1 

JUL.61 fTfTLE Ut fKEPflRT SKOi Af lt916381-70C, 
102272) 

RAND -63-RNE RANO CORP IRM-3572-ARPAJ fAD-3373371 
LATTER AL ~CMILLAN WG 

REC~NT NUtl~AR EFFECfS TESTS 4NO FUTURE REQUIREMENTS. "AR.63 ITITLE UI . IREPURT SKUJ 
· · COZlAlt 

RAND -64-tEM RANO CORP fRM-3691-PRJ fA0-3SC1601 
. RJORl<LIJNO RF 

THE tLOSE-IN ELECTklC A~O MAGNETlt FIELUS GE~~RATEO RY A SUR.FACE BURST 
MAY 64 ITIJLE UJ fRtrORT SRO> AF 49C618J-70G 

fC,2478) 
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RAND -64-(!Ei< RANU U1Rr lk"l-4106J IAll-t,ti71tt8J 
KAklA~ WJ LAllF~ ~ 

flfJECTION UF ftff ELECTROMAG,.ETIC kAnlATION FROM HUCLEAR EXPLrSIO"'S I~ SPACE. 
Otr .64 lkl:PflRl UJ 

RAND -64-fCMk RANr, CURI> lltM-4lJ4J .. 
GILINSKY V• 

THE KOMPA~EET~ MOO[L Fl~ kAOIO EMISSION FKOM A NUCLEAR EXPLns ION. 
AUG.64 (REPORT UJ 

1024971 
SANOIA-54-CSt SANOIA CORr 

EKLUNlJ Ml( 
ELECTROMAGNEllC SIGNALS F~OM CASTLE RECOROEO IN ALBUQUERQUE OEC.54 (RErORT SRDJ 

(02774) 
SANDIA-60-VHH SANDIA CORP rsCJH 377-60-711 CMS 3423/4431 BENNETT 1:M 

VULNERAKJLITV Of HAROENEO MISSILE LAUNCH SITES TO EltC TROMA<;NET IC RADI AT IIJN PJ<OOlJCEO 8\' NUCLEAR OETONAT ION. DEC.6', ·IREPORT SfROJ 
(027611 

SANDIA-61-SCF. SANOIA CORP fSC72~1-lJ 
FKAMt ICW 

SMALL CHARGF EM STunres. 
MAR.~l IREPORT UJ 

1018451 
SANOIA-63-AEF SANDIA COKP (SCTM-248-62-~41 

LUNDOII IS T r,. 
AN. ESTIMATF FICOM THE PEAK RADIAL ElEClRIC FIELD PRODUCED BY A NUCLEAR E.CPLOSloPI • 
JAN.63 ITITLE UJ (REPORT CLASSlflCATIDN UNKtlOWNI (NOT AVAILAALE IN OASA DATA CENTER) 

SANOIA-63-EMR S&NOIA CORP fSCDR-344-6ZJ 
COOK CW 

ELECTROMAGNET IC RAO I AT ION SHSCEPTI AILI TY TEST OF THE 8-54-0 C SAD:14). 
FER.63 (TITLE U) (REPORT SJ 

(02758) 
SANDIA-61-EPC SANDIA CORP POR IWT.-2230 

FRAME RW 
EH PULSE CURRENT TRANSIF.Nrs OPERATIO~ SUN-BEAM SHOT . ,SHALL-BOY 6.S. 
OCT.63 (TITL~ UJ IPEPORT SRO) 

1017471 
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SANDIA-h·t-f RH SA'll>IA, r.ni-:r f,'.,CTM-191.-63-7/J 
Jfl~ES RIJ 

EM .CADIATION 'll:A~UREMt:NH, 0~ THC f-lSH-RIJWL Sl:kll:S. 
"'AV 63 fTHll lJJ lltl:i'llltl ClA'-SHJf.Ul!JN UNKNINPfl 

INUT /iVAILAKLE IN UASA DATA CENTEMI 
SANDIA-6:t-ttAN SANOIA COf<P I I JR-2C46J 

HICiH ALJ1Tur,c NEASlJRC"1f'H~ OPl:RATION lJONl~IC PMOGMAIIII J?. JUL .61 (ME POIH SitlJ I 

SANDIA-61-0TM SANOIA COkP 
OOSSEY JL SI .. MONS CJ 

ON THE MEASUREMENTS Of EM Sl&NALS GENEPATE~ BY THE OEJO~I\TION OF Nl~LCAK E~PLOSIVES. 

hH 70111 

JA'f.63 ITITLF. UI IIUPIIRl CUSSIFICAfllJN UNKNOWN) 
fijOT AVAILABLE l'f OASA DATA CENJCMI 

SA'fDIA-61-RFF SANDIA COflP ( SCTM 35-61-54 I 
MENTZEk JR , 

RADIATED r IELOS FIWM A SIUFACI: RUllST • JAN.61 ITITLE UI fn~PORf SADJ 
(017'>6) 

SGC -62-TMS SPACE GENF.RAL CORP ·C SGC.-t,BR-71 
AF. RUMf AIR DEVELOPMENT CENTER IM~OC-TDR-1,3-91 THEORETICAL • MODEL SHJOIES FOk THE PRODUCTION • P:tOPAGAJION OF EM SIGNALS FROM UNOEitGROUND NUCLE U EXPLOSIONS. 62 (JITLE UI IVOL. l tl(VOL. 2 U) AF 3016021-2500 I J"O YCIL SI (VOL• l ADJ3S245 J I YUL• Z 1\0299789) 

1601!1819 
· SGC -63TOEC SPACE GENfRAL CORP CSGC 406R•llCSGC 406~-21 DEVELOPMENT Of EQUIPMENT JO CONDUt T ARU SURnY. MEASUREMENTS OF THE CM PULSES FROM NUCLEAR EXPLOSIO,.S. INSTRUH[NTS 

1961-1964 (REPORTS UI llA 49•146-Xl-216 
fFINAL R£PORr ~23641 IPHASE l -017.91 

SGC -63-EEG SPACE GENERAL CORP C5GC-r~-l-23t 
STOGRVN AP 

EM ENERGY r.ENERATEO BY A ~UtLEAR EXPLOSION. FEB.63 fTITLE UI IP.EPORT SRDI ~ 
(016511 

SGC -63-EEN SPAtE GENERAL CORP CSGC-311-FR-lJ 
EM EFFECTS Of NUCLEAR CXPLOSIONS. 
MAY 63 (TITLE UI CR~~~~J St 

SGC -63-NMF $~ACE GENERAL CORP CRAVC-lOR-61-1571 fAD-3473431 
BRUWN t. STOGYf..N H. 

CC1650t 

NEAR MAGNETIC flELO G~NERhTEO AV CLOSE COUPLED UNDERGROUND NUCLEAR EXPLOSIONS. 
Ot:C.63 CTIJLE UJ IREPCIRl CJ AF 30C6C21-2865 

1022151 
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SGC -6)-011. SPA(.( r.ENUAL C.ORP fSt.l '" l-211 STflGR~~ \P 
ON lf•E tM PllLSI r.tNEKAHI> IIY AtfttO~PHERlt NlJ:OllAM EXPLOSlotc!I.. 141\VlfflRJ,' f"Of1[l 
JA~.l) f Tl TU: Ill fl(t:rOftl SkOJ 

1016521 
· SPERRY-6r-FSM SP[RRY GYROSCrPl IWT-1)511 

Af • C.MlflM IUGE IU: St ARC." lA
0

8 .. FIEI.O STRlNGTfl MEASURl:MENI FOR AttUKl\lE LOc.ATIO ... OF l:M PUlSl Sf~MtES REO~IN& 6.Jt. 
MAY.60 ITJTLE UI lkEPORT SRDJ 

102032) 
SMI -s1~10, SJAhFVRO f([SE~kCH INSTITUTt ISkJ PROJECT su-tq1JJ SWIFT l.ft. 

SRI •60-AU4 

SRI •62•ESF 

JNSTKU~ENTAL OISTURRANCES DUE TO TH£ INOUClJON SIGNAL FE0.57 fREPORl UJ 
I0U71) 

STANFORD RESEAICCH INSTITUTE UFCRL-TR-60-llRJ AF. CAMARJDGE RE~EA~CH CENTER NHJTSCJN -'l 
ARCTIC AT~USPHERIC NOISE ANO PROPAGATIO~ STUOllS. PART A A~CTJC SFCRJC OAlA Al~UST lq5R TO ~ARCH 1959. PAkl B IHE OET£r.TJON OF NUCLEAR E•PLOSIUNS. FEff.60 IPART A UNClASSJFJEO PAMT 8 SROI 

STAPIFORO RESEARCH JNSJJTIJTE IPOJN-22331 NHI TSON M 

CC2560I · 

EARTHS STATIC. FJELD MFASUREMENTS lJPERAJlON SUN-tU:AM SHOT SMALL-ftfJY 6. 8. 
SEP.62 (TITLE UJ IMEPORT $ROI 

•~11201 
Sll -57-SNR SPACE TECHNOLOGY LABS. fL~·60-A800-0ll1l) .TAYLOR. WL 

SAMPLE ~BS REONING RECORDS. MAR.S7 (TITLE UJ f~EPORJ s~o, 
f~Of AV411AOLE t~ DASA DATA CE~TfRJ 

STL •58-SNB SPAC~ TECHNOLOGY LABS. ILS-61-AR0~-1160~1 TAYLOR WL 
$4MPLE NBS PLUM8808 M~COROS. 
MAR.'i8 ITIJLE UJ IKEPORT SRO) 

fNOT 4lAJLAALE I~ O~SA DATA C[NTf~J 
STL -60-ECH SPACE rECH~OLUGY l~RS. CSTL-TM-60~ococ-,6575t PUGSLFY OW 

EH CMJJERJI\ FOk HAkDENEO Ml~UTtMAN FALlllflES. JUL.60 CTITLE UJ IREPORT SROJ 
,~or AVAILAALE IN OASA DATA CENTE~J 
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Sfl -6(•-fHA Sf'M.r f[f.HNIIUH,Y LARS. fSfl -rM-hO-C·)~(·-.jC,57H) 
L,.. ltldWfNl"lli 1,1,,IJl:klA tr1< tARU.S A"llJ Ll'f[S E ... llt<l ... fi 

'Wll'llllE"4AN FAtll I TII:~. 
AUG.f,(' f T f f I. f tJ, l,'.I l'IIP.T Sl(l>J , ..,u' A"AI LAnLE .... l.l~SA IJATA CE .... tt.k) 

Sfl -60-ftlC. SPI\U Jff.tl~fll(Jf,Y LAn~-. ISTL-fM-60-C~00-)6581) 
PIILSLLY OW 

f:1111 UAl<flE"4JNG CklTl:-RIA flJR MINUJEMAN EOUIPMlNT. 
'40V.oC, f fl Tlf II J IRF PCJKT SROJ 
fSUPEKCf.l'lU. r.M-Ch577 J f"lllT AVAILAbU: HI OASA UATA tENTl:MI 

STl -60-[Hfii SPACF T[CtjNfJLOGY LARS. ISTL-TM-60-000C-~65761 
PUtSU:Y OW 

EM HAKDE~ING Uf Ml~UTE~A~ ~~r."4f:Tlt FllLOS. 
AUG.hO fTITL( Ill fREPCJRT SROJ 

INOf AVAILARLE 1~, IJASA OATA CENTtk J 
STL -60-J~F SPACE TECHNOLOGY LARS. ISTL-TM-60-0000-09027) fA0-318059) 

STL 

CAkTEk CJ JONf:S JT 
OESC~IPT10"4 OF EM FLASH PHlMOME"4A. 
APR.hO fflTLf UJ IKEPORT SROJ 

fC2J5 1JJ 
•60-PHM SPACE TECHNOLOGY LARS. ISTL-GM-60-0000-29118 fAD-318848) CMICKMAY CJ HANSE, RC WALUUl~f RL 

P~OTECTJON OF HA"DENED MISSILE SYSTEMS i\GAI .... ST THE EM PULSE PRODUCEf> BY A ,..UCHAK nr. JONA JION. 
MAV M, ITlfLE II) fttEPORT SitOJ 

fC,l6'JO J 
STL -~l-~RA SPACE TECHNOLOGY LABS. ISTL•6l0l-60S5G0l00 140-342426) 

SJL 

SUSSHfll! A. 
CONCLIJSIO .. S APID RECOMMf: .. MTIONS OF fHE UL AO HOC P-NEL O'f EM UOIAT JOJf. 
OEC.61 fTITLE Ut fREPORr SRLJJ 

10240!1) 

-61-CRff SPAC[ TECHNOLOGY LABS. fSfL-LS-~l-OOOC-J6778-J-ll-373J MALIK J • 
fM R~OIATJON MCCHANISM. 
JUL.61 ITlflE UI fk~PURT SROJ 

fNOT AVAILARLE IN Q4SA DATA CENTER) 
STL -61-PIW SPACE TECH~~LOCY LARSi ISTL-GM-6l-0000-)6847t 

STL 

PROTECTION Of IC.RM WEAPON SYSfEMS AG~INST EM EFFECIS. 
fllAY 61 Ill fLE Ut fKf;PIJ'H $ROJ 

101688 J 
-64-EPf SPACE TEChNOLOGY lAAS IBSO-TOR-64-llSJ IA0-444ll6t 

AF. BALLISTIC SYSTEMS n1v. 
ARNUSt• IJ. 

THE ELfCTkC~AtNEflt PULSE f~OM A THERHtt~UCLEAR UEVltE EXPLOOE(1 IN A U .. JFIJR,-i ATIIIOSPHERE 
JUL.64 fkEPORl UJ AF 04f694t-~J7 

f:H?7J 
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SJL -64-001- SPACE fECHNOLfltY ues lt,443-6039-fU-OO)I 
MOl fllUil P. 

ON IJt:HRMHU~t THE ElHfl<IC ANO MAGNETIC F IELOS WI THIN A 
RIIRHO COMPLFX l>IJE ff; A N£AR8Y NUCLE~;( CXPLO~ION 

AUG.64 IREPOR1 U) AF 0416941-5)7 
IALL DISJRIRUJJUN :lF THIS U:.PORf IS CONTRIJLLEIJ. 
QUALIFIED OUC USEK~ SHALL REOUESf THROUGH TRW SPACE 
TECHNOLOGY LABS, ONC SPACE P4RK, REDONIJO BEACH, C.ALIF 

102700.) 

fAKAJ -5S-RNR fAKAKURA f. 
kAOIO NOISE RADIATED ON THE OE 10.,.ATION OF CXPLOSIYES. 
A.S.JAPAN 1955, VOL. 7, 21Q. 

fNOf AVAILA~lf IN DASA DATA C[NTERI, 

UCIG -,2-AEP CALIFO~NIA UNIVERSITY. INSTITUTE OF GEOPHYSIC~ 
HOLZER RE 

ATMOSPHERIC ELECTRICAL PHENOMENA IN T~E VICINITY OF NUCLEAR 
FISSION EXPLOSIONS. 

AUG.52 ITITLE Ut IREPORT SJ AF-1911221254 
CNOT AVAILARlE IN OASA DAYA CENTER) 

UCIG -58-ELF CALIFORNIA 
. HOLZER 

U~IVERSITY. INSTITUTE OF GEOPHYSICS fA0-3386291 
RE TEPLEY L. 

UfR[MElEY 
SEP.Iii• 

LOW FREOUENtY EM Sl(~~ALS FROM NUCLEAlt EXPLOSIONS. 
IREPORT SRO) AF 191604)-1300 
IAFCRC-TN-58-2681 fOZ24ll 

URS -64-SDE UN RESEARCH SERVICES CURS 192-61 IDASA-15261 
SPI .•. •RIFT EFFECTS HANDBOOK . 
SEP.64 ITITLE Ut IREPORf SROJ DA 49-146-)(1-122 

USGS -62-EPE U.S. GEOLOGICAL SURVEY 
KELLER GV 

f026641 

ELECTRICAL PROPERTIES OF THE EARTHS CRUSf. EltCTROMAGN£fJC 
SIGNALS OBSERVED DURING THE NOUGAT ,es, SERIES FROM 
SEVERAL UNDERGROUNO EXPLOSJnNs, Pf. l. EMPHASI s ON JHE. 
DETECTION Of UNDtRGROUND NUCLUk EXPLOSIONS, TECHNICAL 
SUMMARY. 

62-63 fREPORTS UJ f Pf• J-017861 
ITECHNICAL SUMMARY JUL-~EC 62 AD-421 ••6Jf026381 

USGS -63-SCM U.S. GEOLOGICAL SURVEY POR IWJJ 2232 
SCOTT JH BLACK RA 

SOIL CONDUCTIVITY MEASUREMENTS OPERAJJO~ SUN-REAM SHOT 
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PART TWO 

KEY-WORD-IN-CONTEXT (KWIC) INDEX 

Thie is an index to the bibliography listing in Part One. In this 
section, key words found in the titles of the reports are alpha
betically arranged and listed along with the context, that is those 
words that accompany the key word in the title. The key word 
ffi sy be found about one third of the way aero•• the line of. type • 
. The line of type is ended with an alpha num.er,ic code that indicates 
the place in Part One, the bibliography listing in which the com
plete reference may be found. 
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HIGH ALTITUDE 'IU::LEAR EXPLOSIO~.• RE 
HIGH ALTITUUE NU::LEAR EXPLOSIO~S.• M 
HIGH ALTITWJE NU:LEAR EXPLOSIO'IS AND 
HIGH Al T ITIJUE i'41JCLEAR EXPLOSIO~S. • 
HIGH ALTITIJDI: 'IU::UAR EXPLOSIO~S.• 
HIGH ALTITUDE 'IUCLEAR EXPLOSIONS. Ht 
HIGH ALTITUl>E .. UC.LEAi< TESTS VELA SIE 
HIGH ALTITUDE SHJT.• 
HIGH ALTITUDE TEST.• 
HJr,H ALTITUDE= FIELD OF A 
HIGH ALTITUDES A~NSHEE •• DETECTION.O 
HIGH EXPLOSIVES • = 
HIGH POWER ELECT~O~lG"iETIC PULSE TES 
HIGH-ALTITUDE '-'UCLEltR DETONATIONS.• 
HISTORY Of THE RAUi AL ELECT~IC FIELD 
HOC PANEL ONE~ ,AnlATION.• CO .. CLUSI 
HOLLOW CONDUCTING CYLINDER.• PENETRA 
HYORnMAGNETIC SIGNALS IN THE IONOSPH 

11 + JOHNIE-RU1 2.3.• NEUTRO~ FLUX 
• = UIAGNOSTIC E~ MEASUREMENTS AT WA 
RDA= 
CBM WEAPON SYST[MS AGAINST EM EFFEC 
I+ JOHNIE-BUY 7.l.• NEUTRON FLUX M 
I A~U SMALL-nnv 7.16= AIRBORNf E-FI 
NDUCEO PRIMAHY ELECTRON SPECTRUM.• 
MOUCTION A'-4D GE-.UATION OF CURRENTS 
'-'OIIC JION SIGNAL FROM A NUCLEAR EXPL 
NDUCTION SIGNAL= INSTIHIMENTAL 
NDUCTION.= SWI TC•HNG CENTER SHIELD 

l"i~fRENT ~AGNETIC FIELO ~EASUREMENT 
INITIAL GAMMA FLIJX ~EASUREM~NT OPERA 
INITIAL RADIATIO'I MEASUREMENTS.• 
INSIDE OF TliE Er-i SOUltCE • = COMPUTATI 
I NST:WMEIIITAL r>I S fURBANCES DUE TO fHE 
INST~UMENTAL ~EASU~EMl"iTS OPl:RATION 
HISTRUM[NTI\TtO~ OEVF.LOPMPH IJPF.RUIO 
l~STRUMENTS= OEVEL3PME~t OF EOUIPMEN 

IL ______________ ~ 

'48S -e, l-GAI> 
LRL -'>U-TEF 
40RPA -'i'I-PAR 
URS -64-SDE 
BTL -62-HCS 
GET UtP-61-'4EH 
S Tl -60-ECH 
EG+GLV-60-MHM 
EG+GLY-61-EP't 
SANOIA-t.O-VHr4 
STL -60-PHM 
STL -60-EHA 
STL '"'.60-EHC 
STL -60-EHM 
NRSCRP-'i<>-EEH 
:'-48SCRP-5q-DE~ 
ARSRDL-6'l-WH 
ARSMDL-61i-EPL 
EG+GB -e, 1:-DES 
NBSCRP-511-EEH 
LE I POl-60-PME 
-.ANOT S-6 3-EEH 
SANOIA-63-HAM 
BOEING-62-REP 
f.G+GO -61-MPA 
IDA -64-EPH 
IITRI -64-EPH 
NANOL -5H-VSH 
tfANOTS-6 l-EEH 
NBS -6 ·1-GBU 
LRL -61-TEF 
LASL -58-ESE 
LASL -.62-FMB 
EG+GR -61-DES 
ACS -58-SHE 
LTRI -64-FSH 
RAND -513-SEE · 
BTL -62-CEH 
S TL -61-ERi\ 
ARHOL -62-PT/4· 
urm -63-HSI 
ARNUL -62-~FM 
NASCRP-5'1-DE~ 
UNU -61-801\ 
STL -61-PIIII 
I\RNOL -62-'ff~ 
NANMC -64-.AEF. 
ARHDL -6 l-XIU 
ATL -6 l- I GC. 
LRL -60-NMI 
SRI -57-1D1 
BTL -61-SCS 
HUGl-ltS-64-IMF 
ARSRIJL-62-IGF 
ARHOL -62-IRM 
LASL -61-CPV 
SRI -57-101 
AFWL -61-PJM 
AFWL -6 3-(PI 
SGC -61-DEC 
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TIOl'<f f-1UIH EXPLOS11ms. INSTRUMENTS=EM Ul)IA EMENT ~-YEFOR~= OOMl'ilC INTERIM rEST REP]Rf PROJECr 6.5A. Ml ANStENT MAGNUIC FIELOS INfO A HOLllJW CO'il>IJCTJ~G CVLUIUER.• LE 15.4. ME~SUREME'fTS= l~VE~flGATIU~ •F EA~LY ELECTRO~AGNET E SURFACE OF THf EARTH. l~VESTIGATION OF THC PROPA~AFIUN OF BER JO, 1954.= EM PULSE INVESTIGATION. M~PJRT ON PROJEtT f-~ "AGNEr1c STGNALS IN THE IONOSPHERE.= HYO\U MENTS. Flf.l'f-HUWL 6.5A • .a IONOSPHERIC SUUN!Jl~GS ANO "IAG'iETlt M EM MEASUR;:ME'HS U W~KE I SLA-.,0 DURING OPE.UTIOtf HARDTACK PHA NAL REPORT ~N OPERUJmf IVY MEASUREMENT OF EM EFfEtTS UUl{ING FROM NUCLF.~R ~~PLOSIONS IVY 7.1. MEASURE~ENTS• EM EFFECTS RISTICS OF EM MhDl~JJON IVY 9.3.• PF CHA\ACTE FFECTS DURING OPERAfJ(N IVY.• flNAL KEPO\T ON OPERATIO~ IVY EMENTS LITTLl:-fHLER • JOUNIE-l\OY l::VUHS. SUN-REAM 6.6• EM Y LITTLE-FELLtM I II + JOH~IE-ROV 2.3.• NEUTRON FLUX MEASUR . NG SYSTEM.= JOHNSTON-ISLAtm WIOEHA'fO EM lltO~ITORI PROJECT T-506-E ~A~ FOR JULY 1-SEPTEMOER JO, 195~.• EM PULSE SIGNALS RESULTING FR~M KING-FISH• THE EH LEAR EXPLOSIONS. UPSHOT KNOTHOLE 7.1.= E~ EFFECTS FR~M NUC 'tUtlEAR EXPLOSION.= !J.<E KOMPANEETS MOUEL FOR RADIO EMISSION NTRAL RAUIO PROPAGATION LABORATORY OURING OPERATION UPSHOf-~ UY Of HAROENEO MISSILE LAINCH SITES TO ELECTROMAGNETIC RAOI ECTS ON MISSIL~S DURING LAUNCH.• ELECTRO~AGNETIC PULSES FROM . THE SHJELOJNG OF LF RAOIATIO~ fROH A NUCLEAR AURST• ELECTRONIC SYSTEMS FROM LIGHTNING ·TRANSIENTS.= TECHNIQUES AN CRITERIA FOR CABLES ANO LINES ENTERING HINUTEMA~ FACILITIES. NUCLEAR WEAPON. HODEL• I.ITE!UTURE SURVEY OF lHE EH EFFEtr F AM 6.6• EM MEASIIREME~TS I.JTTLE-FELLER + JOHNIE-BOY EVENTS. S SUN-REA~ SHOT SM~LL-BOY LITTLE-FELLfR J II • JOHNIE-BOY 2.3. OF EH PULSE PHENOME~A. LITTLE-FELLER II ANO SHA(L-AOY 7.16• EASUREMENT F•- ACCURATE LOC~TION OF E~ PULSE SOURCES REDWING MISSILE ~ET~N~TION LOCATOR. TEAPOT 6.J• OUND NUCLEAR· DETONAT JON LOLLI POP•• OE TEC T ION OF THE EM WAVE N OF THE PROPAGATION OF LONG ANO VERY LO~G RAOIO WAVES &Y TH GATION OF LONG AND VERY LONG RAOIO WAVES BY THE METHOD OF AN T ELF EM SIGNALS ALBERT LOOP DATA.• CASTLE AND TEAPO CA8LE LOOP MEASUREMENTS.• MALL-BOY b.2.• MAGNETIC LOOP MEASU.REHENTS OPERATION su~-BEAM fM s lGNALS PRODUCED ·ev LOW ,\lf( rune NUC'..EAR EXPLOSIONS.• OM A NUCLEAK EXPLOSION. LOW U TITUOE. • Ti-.EORE TICAL STUDY OF IAUON. MODEL WAVEFORM LUW ~LTITUDE• NOTES ON EM RAO EXPLOSIONS.• EXTREMELEY LOW FRF.QUENCY EM SIGNALS FROM NUtlEA SHAPE OF ATMOSPHERICS.• LOW FREQUENCY EM WAVE PROPAGATION OV • EM PULSES FROM LOW YIELD BURSTS OPERITION HARDTACK. UCLEAR EXPLOSION IN THE LOWE~ ATMOSPHERE.• ANALYSIS OF THEE SECONU WORKING GROUP Al LRL FfA 1959. DETECTION• PRUJEtT AR SUREMENTS OF THE E4RTHS MAGNETIC AND ELE:TRIC FIELDS OPERAfl MAG~ETIC RUBBLE PROBLEM.• E= FIELD OF A MAGNETIC 13'1813LE. MODEL HIGH ALTITUD .2.• MEASUREMENT OF THE MAGNETIC COMPONE~T OF EM FIELD NEAR SHOT SMALL-BOY 7.8.1.• HAG~ETIC DETECTION EQUIPMENT TEST OP ATOMIC ROMBS.= POSSIBLE M4GNETIC EFFECTS FROM HIGH ALTITUDE FACE BUMST= UNOERGROUN~ MAG~ETIC FIELO SIGNALS FROM A NEARS HALL-BOY b.3.= INHERENT MAG~ETIC FIELD MtASUREHENT OPERATION PRELIMINAl<Y THOIJGIHS.= MAGNl:TI. FJELO EFFECTS F1<0'1 lJNUERGRO EXCLUSION nF THf EARTHS M4G'IIETIC fJELO ~y ~UCLEAR EXPLOSJO~S CLEAR E1CPLOSIONS.= ~£r.R ~AG~J[TJC FIELP GENERl\fEO RY CLOSE CO CONDUCTING SPHEl<E I'll .\ Ml\f,\IUIC FIEU,.= HAUIAJION UUE TO TH MOVl:Mei'H rJF rHf E~RTHS ~IAG'll!:TlC FIELIJ.= JHI: ~JEl\k t•t.\f.fli:TIC I G PLASMA l"-4 AN l:XfEl<'IIAl a.-1\l~'J':JIC Flt:U.•. 7 l<ACIAflUNS FR!IM AN 

UV -61-EM(; 
11tI TRE -6z-oor 
'RHlJl -62-PTM 
LASL -Sl-lEE 
USSR -SS-Lft 
Nf\SCRP-54-EPI 
RAfiD. -63-HSI 
lFCRL ·61-ISM 
'tRSCRP-5'1-DEM 
NBSCRP- -OIM 
AFOAt -52-EEN 
ARSEL -58-CER 
llt8SCRP- -DIM 
UWL -63-E~L 
ARNOL -62-NFM 
EG+GR -6~-JIW 
NBSCRP-54-EPI 
EG+G8 -64-EMS 
AFOAr -5'-EEN 
RANO -64-Kfollt 
1'4RSCRP-54-EMC 
SANOtA-60-VHM 
JOA -64-EPH 

.IDA -61-SLR 
GEREO -61-JDP 
STL -60-EHA 
EHPLES-62-L SE · 
AFWL -61-EML 
ARNOL -62-NFM 
NANMC -64-AEF 
SPERRY-M-FSM 
ARSEL -57-MOL 
EG+GB -60;.DEW 
USSR -55-LFE 
USSR -55-LFE 
LASL -61-CTE 
UWL. -H-CLH 
ARHOL -bC:•MLH 
RAND -63-ESP 
41::RUNU-61-fSE 
LASL -6l-it4ER 
UtlG -58-ELF 
USSR -55-LFE · 
ARSRDl.-6~-EPL 
ATC -63-AEE 
ADRFA -51-PAK 
LASL -54-HEM 
EG+G -bl-MBP 
LASL -62-FMR 
ARHOL -bZ-HMC 
NANOL -63-Ml>E 

. LE I PfJI-M-PME 
GEfEMP~63-llMF 
HUGHES-64-IMF 
LRL -60-Mft: 
RA~O -61-ESO 
~GC -61-NMF 
CIT -63-ROK 
UU -6,1-"IMI 
RAC -6 l--U;> 

39 

1 
1 
1 

l 

' i 
j 

I 

"f~•-~ 
-·-···-··------

--·--- ----·---------

.. ,.,.,,A&~~-"'···•L,.:_, •.. - .. ~-•-·~----·-·~-~-c-~~-c-~-=r-.--~··-··-~-·. ·-~~·.---•~....,_~i.Jl>-"'-At.-,,.-=-,.,_~~ .. ----~- ~· ~ ·- ._, •• 



~"S, ,_,.,, • -''"'fl\< M h• ','• >••f'c-,, >,,,, "'"",,,,.~,=-• '•'-•~-•W""""'--•--~-~, f . ....:....:....: .:...... . . . . . .. . . -- . :.:'•·•: 

;,; 
•11 

I : 
1. . I J ·~ 
1. ENETRAJIU~ OF JRA~SIENT ~AG~~r1c Fl~LLS INTO A ~OLLOW CONOUC ARHOL -62-PTM . 1 t E CLOSE-IN Elt<.IRlf, ANO '.WIAG'-11:JIC FJHt.S ~t:-.EtUJE(J RY,\ SUR!<:A RANO -64-CEM ~ 
( • HAKOE"IHIC. Of Ml~IJHHA~ MAGAJ~_ IIC FIHl1S.= lM STL -6J-EHi'4 1 
I NJ"IING HIE HECIKIC Af\;O MAf."l:TIC FlcU,S WIJHIN A RIJklEU COMP STL -64-00E l t •• RAIJIIJ(LECfl<ICIJY H•E "'"C'll;flC Hi\SI' OF JHE !lflJ<.LEAlt res, 0 PERKF -60-ltMf 
i • GNETIC FIHO.= rnr !lfE/IR MAGNOIC INDUf.TION SIGNAL FROM A NIJC LRL -60-NMI t AM SHOJ SHALL-ROY 6.2.= MAGa,i~JIC LOUP ~EASUREMfNTS UPEKATION ARH~L -62-MLH 
r_•,· NOSPHERIC <;(111a,iu1NGS AfJO MAG:-,fJ:C MEAStJ~El4E'ITS. FISH-BO~L 6., AFCRL -63-ISM i EEOINGS.= ll.F, VLF Aa.tO MAG~UIC MEASIIRE14PHS SYM 0 USJlll4 PROC MSAOC-6J~ev11 
~ OE NlJCLfM EXPLOSIO'i:••" MAG~J'.:f~C PH[NUo14F'M ASSOCIATE!> WlfH H EG• G~ -63-MPA 

I, INGS._. ,<AG~UIC SUl<G[ fFSTS t\T C.Ol'JRAUO SPR IHL -63-MST 
RIC DATA AIJCillST i'J5!3 ro 111ARC:H psq. PI\RJ R THE OETLTIIJN OF SRI -61)-U-. 

I G· 6.lR.= FIHU HtH:'-'GlH MEt\SllREMENT FIJR ACCIJR,HE LOCATION OF SPERRY-60-FSM t PERATIO~ PLU~OijnB 6.2.= MEASUREM~NT Of fHE ~AG~frtc COMPONEN ARHOL -62-MMC 
i OPERATION KEOWING 6.S.= M(ASIIREMPH or Rt\010 FREOIJENCY EM RA ARSRDL-6·)-MRF 

' 

•= "'f:ASllkEM[NJ IJF EM FIHIJ ORCHID EVENT EG+GR -60-MEF 
NA.= MEI\SIIIU:MENT CJF [Iii Str.NALS OURHf. CHE EG• GK -64-MEM 

REPORT ON OPl:RATION IVY Ml:ASIJRf-M[NT OF F.M HFECH OIJRl'.4Ci OPE ~BSCRP- -01~ 
RATION CASTLE.= MEASIIRfMENT or E~ EFFECTS OURl~G OPE ~RSCRP-54-MEE 

.4.• INITIAL GAMM,\ FLIJX 14EASIIREM~NT OPERUIO~ StJN-8EA14 SHOT \RSROL-62-IGF 
INHERENT MAG~ETIC flELO MEASIIKEMENT OPtRATION SUN-REAM SHOT HUGHES-64-IMF 
CLOSE-IN ELECfRIC FIELO MEASIIREMENTTCCH'41QIIES= EVALUUION O KOEING-64-ECI: 
7 PROOF TESr. UEJE&TION MEASUl<EMENT WAV[rUkM= onMINIC INfERI MITRE -62-00T 

Elf AND VLF 
UPSHOT-KNOTUOLE 6.7.• 

flELO STIUNGTH 
PHASE I.• OIAG!lfOSTIC EM 
ON UPSHOT~KNOfHOLE.= EM 

[S. s fM 
VENTS. SUN-OEAM 6.6= EM 

OESCRIPTO~S • EM 
EXPLOSION.• EM 

SHER ANO KINGTAIL• 
ON KUSTER-JANGLE 10.7,• 
BORNE E-FIELD ~AOIATION 
EAR EXPLOSIVES.• ON THE 

TO CONDUCT AREA SURVEY 
SUBSURFACE EM 

•• EM RAOIATICJN 
PRAGMATIC INSTRUME~T~L 

BOY 6.2.= MAGNETIC LOOP 
-BOY 7.. 3. = NEUTRON FLUX 
PREVIOUS ELEtTRIC FIELO 
•• EM Sl~NAL U!lfnERWATER 

., E114 
6.11.= AIR CO~OUCTIVITY 

A~ 32.= HIGH ALTITUOf 
8.= EAkTHS STATIC FIELD 
6.7.= SOI( CONOUCTIVITY 

SHORT RASELINE NARCL 
ELF, VLF MilJ MA'.i"ETJC 

SIENT RAlllfiftn•~ EFFECTS 
SOU'401N~S ~!lfO ~Ar.~ETIC 

r~ PJLSE A10 VLF 
CAOLE LOOP 

l~ITIAL ~Al>IATJn~ 
f !'4 E ICP:R 1-.ir-ns. 

EAR J:Xl'llJ!,IOl~S l'/Y 7,1. 
PLOSIO'II~ •• Hff,tt AlflflJl•E 

r,t[ASIJREM(NT= OASAFC-62-0SK 
ME'\SlllUMENTS Fl,H,-ROWL 1%2.= -.KSCKl'-M-EVM 
MEASUREMENTS AND A~ALYSIS 1F ELFCTRO ARSfL -56-MAC 
MCASIJREll4ENTS Ar '40RTH RA ,~.•TARIQ.: KTL -:61-FSM 
'4EASURl:MENTS AT WAl(E 1s:.A1-JO rJIJt<INr, 0 NOSCRP.-'5'1-0E"I 
MEASUREMENTS CONijUCTEO ~y THE CENTRA NRSCRP-54-EML 
MfASlll(EMENTS OUR HIG THE llANSHFE SERI ~G• (,O -6 t-EMK 
MF.ASIJRFMENTS LI HLE-FHLER • JOHNIE- AFWL -61-EML 
M.EAStJR•EMENTS NUCLEAR 1:XPLIJSIONS• NASCRP-63-DEM 
MEASUREMENTS r,F :ANAOIAN 100 TO~ TNT EG• Gfi -61-fMC 
MEASUREMENTS OF EM SIG'4ALS DURl~G Fl EG • GO -64-ME~ 
~EASlJR£MENTS OF T~E EARTHS MA~'4EJIC LASL -54-MCM 
MEASUREMENTS OF.EM PULSE PHENO~ENA, ~AN~C -6~-AEF 
MEASUREM£NTS OF EM SIG~ALS GHl':RATEIJ SANOIA-b1-IIT"1 
MEASUREMENTS UF THt: cM PULSES FRUM N sr;c -6 3-l>R 
MEASUKEMENTS ON PKOJECT G~OME.: tG • Ln -61-SEM 
MEASllREMENTS ON rHE FISH-ROWL SERIES SANOJA-bl-(RM 
MEASUREMENT~ llPCIUTJON SUN-HEAll4 SHOT AFWL -63-PIM 
MEASUREMENTS IJPEiUTION SUN-REAM SHOT 4RHIJL -62-MLM 
MEASIIREMENTS OPnATION SUN-nEM4 SHUT ARNUL -62-~FM 
MEASUREMENTS UPE~ATION su~-REA14 SHOT ORI -bl-CPP 
MEASUREMCNTS OPERATION OO~INIC FISH- kAHAN -61-fSU 
~EASIJREMENTS OPtRATIO~ TEAPOT J!.JC. LASl -57-EML 
MEASUREMENTS UP[:UTJml SUN-RE\M SHOT MHO -b3-ACM 
MEASUREMENTS OPE~ATION OU~INIC PROGR ZA~OIA-hl-HA~ 
MEASUREMENTS UPl:i<ATION SUtll-REAM SHOT SIU -h?.-ESI' 
"IEASUREMENTS nPEUTJON Sllt\1-AE.VI SHOr USGS -b)-SCM 
Mf~SUREMENTS RFO~JNG 6.lA.: AFCRL -~1-S8~ 
MEASUREMENTS SYMPOSIUM P~OCE[UINGS.= OASAUt-61-EVM 
MEASUREMENTS. 8A.:KSWINf, 2.1= T,UN AFWL -6,-TRI:' 
MEASUREMENTS. FISH-ROWL 6.5A. 2 IONOS AFCRL -63-ISM 
MEASUREMENTS.,. AF'CRL -6 i-1:PV 
MEASUREMt:rHS.: AFUL -6 l-CLAII 
MEASUREMENTS.-= Al<tlliL -67.-liVt 
a.t[ASIIREMENTS= LASL. -54-EEX 
~tASUl<EHENTS= EM EFFECTS FRGH -.ucL AFOAT -52-EE~ 
~~ASUREMENTS= EM EFFECTS FROM rllliH A ijANOTS-63-EEH 

40 



~~~~.r ... ~::t·~Af"'~~0"':'~~~·~~~,_-;,,""""1'il."_ ... _,.,.. .. ,~ .. ·""'~- ,,....,-,.~ -·-·•-·1:•~~ 'I z;•....,.;, .. ::",.,.,.,,~-r ·---~-- ... !'1/""'-_.-., "'f•:;-,-1--n,~·,r•,~<j;•:a-1"'~~--.,.,.-rt,,.,_><.,-""!T'"..,,.~'-_,..,I'!?' ... ~,,,; """",''\"!~~-~ ... ~~. :7~,lllffl.. """'~. ,.(' ~ .. . __ ,_;,~~:] 

-~•-llo'-"'-11~ ........ ,._..,,,.,._.._~·-,._. .. ·--····,~- ..... ., 
-

UPS HO 1-K •1m Hflll' Vi. 4. 
9 np[~I\TIO'l l'ltl~!\t\111\. 

fl-1 t<l\l>II\TIC1~ 
8LES SURVEY IH· PUS~ I UL( 

UETO~ATIO~~ ~~TEtTIO~= 
LONG ltAlllO Wi\Vl:S HY Tl'E 
S= TECHNICAL SUM~\RY OF 
OSIUM ON EMP EFFECTS ON 

HARDENING CRIT[RII\ FUR 
M CRITERIA FUK Hi\KOENEO 
BLES A~0 LIN~S E~TlRING 

HJHCJIO~.= 
E~ PROT[tTlnN FOR 

EM Hfll<OENIN(; OF 
• VULNERAijlLITY CI\BLES 

.l= 
LNERARILITY UF ~&ROENEO 

MINllTEMI\N Hl\iHJENED 
FOR MINllTEMi\N ~tl\iWE"'IED 
PROTECTION OF HAROENEO 

i\ NOTE ON 
PLOSIO~S AND EFFECTS ON 
ST REPORT PROJECT 6.5A. 
HIELDIN~ TEST~ UN SCALE 
LOSION.-= THE KUMl>Atll::ETS 
N ANALYTICALLY SOLVABLE 
OF A MAGNETIC KURHLE • 

· S OPERATION SUN-REAM. 
OSIONS.• THEORETICAL+ 
OTES ON EM RA~IATION. 

FROM A ~UCLEAR WEI\PON. 
AR EXPLOSIONS. WAVEFORM 

EM PULSE THEORETICAL 
SERVATIO~S ANO PROPOSED 
STO~-ISLANO WIOEAAND EM 
ATION OUE TO THE ~AUIAL 
UtlEAR EXPLOSION OIJE TO 
NT TO THE EMP FROM A 10 

SHOl(T BASELINE 
PORT ON PROJF.CT T-506-E 
PORT ON PROJECT T-506-E 

SAMPLE 
SAMPLE 

C COMPONENT OF EM FIELD 
NO "'UCLEAR EXPLOSIONS.= 
HS MAGNETIC FIELD.= THE 
IC FIELD SIG~ALS FROM A 
BURIED C~MPLl:X DUE TO A 
ELECTROMAGNET IC PIILSE I 

OF PHYSICAL SYSTEMS TO 
I II • JOH"'IE-BOV 2.3.= 
NS • = ARCTIC ATMOSPHERIC 

EX~lOSIVtS.-= RAUi • 
P) REQUIREMENTS FO~ THE 
TRENGTH .MEASUREMENTS AT 

Y• = A 
RM L JW ALTITUDE= 

ALS OBSERVFO -OUR I 'IIG THE 
[M 

DETONATIO"' A SURVEY OF 

M[,\c;11R[MfNTS= ,~:VESTlfiATlnN or [ARLY 
MLA';W<[MtNTS= TCIPHCI\I. ~U~04ARY UF M 
MH .. HI\NI SM.= 
;-,fCHI\NISMS.= l'W'.Jc..TIIJN I\NI) GE 0.U:RATIO 
"1l~OHNltUM RLP!liH 014 FM PIJLSl: FROP' N 
Mr.TtHiO OF I\Ni\LY!IN:. mt SHr.PE LJF.I\IM 
MILlfl\RY EFFtcrs PROGRAMS 1-~ UPERAT 
MILlfARY SYSf[~S= AASTRACTS OF SYMP 
Ml~IJJEMI\N E1JUIPP4ENT.= fM 
MINIJTEMAN FACIUflES.= E 
MINUJEMA~ FI\CILITIES.~ FM HARDENING 
MINIHEMAN HI\RDENtD MISSILE SITI: EM P 
MINUTEMAN HI\KDPll:I> '°'ISSILE SITE.= 
Ml"'IUIEMAN MAGNETIC FIELDS.= 
MINllfEMAN= NUCLEI\R WEAPONS lFFECTS C 
MISSILE DETIJNATlfJN LOCAT(JR. TEAPOT 6 
"1fSSILE LAlmCH SITES TO ELECTR~MAGNE 
MISSILE SIT~ fM PROTtCTION.= 
MISSILE SITE.= ~M PROTECTION 
MISSILE SYSTEMS I\GAINST THE EM PULSE 
MISSILE WARHEAD '.''!LNEKAAILITY.= 
MISSILES DURING LAUNCH.= ELECUOMAGN 
MITR: 417 PROOF TEST. OETECTIO'II ME&S 
MIJOEL BUILDING\.= SUMMARY or s 
MIJl)fl FOR RADIO [MISSION FROM A :mu 
MODEL FOR THE HI FI ELIJS PROUUCl:O RY 
MOOEL HIGH ALTITUOE 2 FIEL~ 
MOOEL SCALl~G= S~ALL-BOY PRETEST ANA 
~OOEL STUDIES FO, THE PRODUCTION+ P 
MODEL WI\VEFORM LJW ALTITOOE=N 
MOOEt= LITEKI\TUKE SURVl:Y OF fHE E~ E 
MOOfls ON THE EM PULSf GENERATE~ BY 
MOl>EI.S + l:.MPIRIUL OESCRIPJION.• 
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ARSEL -56-MAE 
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St\Mf'I.E NRS J>LUMflll0R RECORDS.= 
SAMPL[ NBS RE0Wl~G RECORDS.= MS A SUMMARY OF Rfl ANO SANDIA CURP0KATIVE PARTICIPATION ON Y OF SHIEL0l~G TESTS ON SCALE M00EL liUIL0l~GS.= SUMMAR RATION SUN-BEAM. MODEL SCALING= SMALL-BOY PRETEST ANALYSIS 
SCIENCE Of HIGH EXPLUSIVtS • = RANSIENT SIGiML TH~OtJGH SEA WATER.= STIJ0Y OF EM PROPAGATION ECT ARGUS REPORT OF HfE SECOIIIU WORKING GHJUP AT ll(L FEli 1'159 DURING THE 0mUGAT TEST SERIES FIWM SLVUAL UNUERGROIJNU EXPL ENTS DURING THE RANSHEE SERIES.= EM MEi\SlJREM EMENTS ON THE FISH-BOWL SEMIES.~ EM RADIATION ~EASUR NOUGAT f-r:ST SERIES FROM SEVERAL UN0ERGROlJN0 EXPLOSIONS, PT. STUDIES. PART A ARCTIC SFERIC OATA i\UGUST 1958 TO MARCH 195 EVELOPMENT PROGRAM~= SFERICS DISCKIMl~ATOR RESEARCH ANO U R TESTS, EXTRACTED FROM SFERICS KECURDS= EM !'ULSES FROM 1962 METHOD OF ANi\LYZl~G THE SHAPE OF ATMOSf'HEKICS.= LOW FRt0UENC JON.= SwlTCHl~G CENTER SHIELDING AGAINST ATMOSPHERIC INDUCT LEAR BURST= THE SHIELDING OF LF ~AVIATION FROM A NUC . INGS.= SUMMARY OF SHIELUI.NG TESTS rJN SCALE MODEL RUIL0 EM PULSE SHIELUING.= 

FFECTS. VULNERABILITY SHIHDING=EM PIJLSE E 
OWING 6.lA.= SH0Rr BAS[LINF NI\R0L MEASUREMFiTS RE JUDE NIJCL El\lt TES TS VELA SI ER[{~.= GROUND IIASEIJ l'lEHC HON OF H AR EXPLOSION.= EARLY RF SIGNAL DUE TO PRJMPT GAMMA RAOIATION EAR EXPLOSIONS.= THE EM SIG~i\L 0UE TO THE EXCLUSION OF THEE EST.= EM SIGNAL EiP(CTEU FROM HIGH ALTITUDE T 

EM SIGNAL FROM A ~0~B RURST IN VI\CU0.= NEAR MAGNETIC IN0UCH0N SIGNAL FROM A llltJCLEAR _XPL0SI0'-1 DUE IN-DEPTH ANALYSIS OF EM SIGNI\L FROM THE '.iAMMA RAYS OF A NUCL 
EM SIG~AL OF SUBTER~ANEAN EXPLOSIONS.• P·AGATION OF A TRANSIENT SIG'41\L THROUGH SEA WATER.= SHJDY OF I.NIC FISH-OOWL 7.1.= EM SIG"II\L UN0ERWATEI( MEASUREMENTS OPERA ES DUE TO THE IN0UCTI0'-4 SIGNI\L= INSTRUME'HAL 0ISTURAI\NC ASTLE AND TEI\POT ELF EM SIGNALS ALAERT LOOP OAT/\.= C NS.= Rl\010 FREQUENCY SIG~ALS CREATED AV NUCLEAR DETONATIO . MEI\SUREMENT OF EM SIGNALS l,)URJNGCHE'U.= 

MEASUREMENTS OF EM SIGNALS DURING FISHER ANO RINGTAIL= ERGR0UND HI\G~ETIC FIELD SIGNALS FROM A NEAR SURFACE RIIRST= U 
N • = EM SIGNALS FROM A"' UNDERGROUND EXPL0SIO UERQUE= ELECTROMAGNETIC SIG"'ALS FROM CASTLE RECORDED IN ALBU NSHEE.= DETECTION OF ~M SIG~ALS FROM Hf DET0~ATIONS AT HIGH ER SPACE= SPACESHARE EM SIG'ULS FK0M NUCLEAR EXPLOSIONS IN 0 SLOW EM SIG~ALS FRO~ NUCLEAR EXPLOSIONS.• UTEK SPACE.= EM SIGNALS FROM NUCLEAlt EXPLOSIONS IN 0 EMELEV LOW FREQUENCY EM-SIGNALS FROM NUCLEAR EXPLOSIONS.= EX THE lM SIGNALS FROM TIGHT-K0PE= 

ATION • IJETECTI0N OF E~ SIGNALS FROM U~0ERGROU~0 NUCLEAR EXP ON, AND DETECTION OF EM SIGNALS fRfJM IJ~IDF.RGROU"'0 NUCLFAR EXP fON • PROPAGATION OF EM SIGNALS FROM UIII0ERGROUND NUCLEAR EXP THE MEASURtMENTS OF EM SlG~ALS GENEl<AfEO KY THE DETONATION HY0R0MAG~ETIC SIGN•LS IN THE IONOSPHERE • = CRJST. ELECT~OMAG~ETIC'SIG"'ALS 0BSER~en DURING THE NOUGAT' LEAR EXPLOSIONS • = EM SIGNi\LS PRODUCED KY LOW AUITUUE NUC. 
EM SIGNALS RESULTIN~ FRO~ CHECKM~fE.= PLE PRIME= THE EM SIGNALS RESULTIN; F~0M BLUE-GILL lRI T~E EM SIGNALS RESULTING FRJM KING-FISH=· 

THE EM SIGNALS RESULTIN~ FROM STAR-FISH= , EARLY tLECTR0MAGNETIC SIGN4LS UPSH0T-K~OTH0L[ 15.4. MEASU 
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SANDIA-63-EMit 
AFWL -63-~EU 
STL -58-SNB 

.STL -5 7-.SNB 
RTL -62-HCS 
RTL -6J-SST 
OASAFC-62-ser 
ACS -58-SHE 
NAONR -61-SEP 
AORP,\ -59-PAR 
USGS -62-EPE 
EG • Gf3 -63-EMB 
SANDI A-6 l-ERM 
uses -62-EPE 
SRI -60-AA~ 
ATC -63-SD~ 
AFCRL -64-EPU 
l!SSR -55-LFE 
IHL -61-SCS 
IDA -63-SLR 
BTL -63-SST 
BTL -61-EPS 
AERONU-6 l-EPE 
AFCRL -59-'SBli 
NBS . -63-GBD -
EG+GB -64-ERS 
RAND -61-ES0 
LASL -58-ESE 
LASL -59-ESB 
LIU -60-~MI 
LRL -61:-·SDA 
ECOLJ.-63-ESS. 
NAONR -61-SEP 
KAMAN -63-ESU 
SRI -57-101 
LASL -61-CTE 
U\Sl -60-RFS 
EG • G8 -64-MEM 
EG • G8 -64-MES 
GETEMP-63-UMF 
IDA -60-ESU 
SAN0IA-54-ESC 
EG • G8 -61-0ES 
Aflfl. . -5'1-SES 
LASL . -60-SES 
LRL -51-ESIII 
UCIG -58-ElF 
EG• GB -64~EST 
EG+GB -60-GP0 
EG • GB -61-TSS 
SGC -62-TMS 
SANDIA-61-0TM 
RAND -63-HSl 
USGS -62-EPE 

·RAND -61-ESP 
EG • GB -61-ESR 
EG•GB -63-ESS 
EG • G0 -64-EHS 
EG • GR -64-SRS 
LASL -51-lEE 
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E SMALL-qnv ~UCLEAn EMP 
SIONS.= THEORETICAL ANO 

EMP 
UTEMAN HARDENED MI\SILE 
UTEMA~ HA~DENEO MISSILE 
HAROENEO MISSILE LAIJNCH 
F A NUCLEAR EXPLOSION.= 

O~S.= 

OPERATION su~-BEAM SHOT 
AL EXTRAPOLATION OF THE 
N-8EAM. MODEL SCALING= 

EOINGS.= 
OPERATION SUN-BEAM SHOT 
OPERATION su•1-BEAM SHOT 
OPERATION SUN-BEAM SHUT 
OPERATION su~-REAM SHOT 
OPER4TIO~ SUN-REAM SHOT 
OPERATION SUN-BEAM SHOT 
OPERATION SUN-BEAM SHOT 
OPERATION SUN-BEAM SHOT 
OPERATION SUN-~EAM SHOT 
(ll'ERATION SIIN-BEAM SHOT 
A. LITTLE-FELLER II AND 
OPERATION SUN-BEAM SHUT 
OPERATION SUN-OE AM SHnT 
•QUICK-LUbK REPORT SHOT 
AM SHOT SMALL~sov 6.7.= 
SIONS.= AN ANALYTICALLY 
c;rs · 1N TUE ATMOSPHERE.= 
UNDERGROUND DETONATIONS 
BOWL 6.5A.= IONOSPHERIC 
VALUES INSIOc Of rHE EM 
TE LOCATION OF EM PULSE 
M NUCLEAR EXPLOSIONS IN 
EAR EXPLOSIONS. IN OUTER 

A NUCLEI.R EXPLOSION IN 
EAR EXPLOSIOMS IN OUTER 
LOSIONS IN OUTtR SPACE= 

PLUMHBOB WAVEFORMS AND 
· REDWING WAVEFORMS ANO 

AOIATION OVER THE RADIO 
NOUCEO PRIMARY ELECTRbN 

MOTION OF A CONDUCTING 
IC flELO GEN(RATED RV A 

SIGN~TURES• TH~O~ETICAL EXrRAPOLAflO 
S HlULAT ION S TIJI)( F. S FOK THE PltODUC fl 0 

SIMULATION.= 
SITE EM PROJECTIUN.= HIN 
SUE~= EM PROTECTION FOR MIN 
SITES TO ELECTRO~AGNETIC R~OIATIOM P 
SKJN-ryEPTH ~NALY~IS OF EM SIG~AL FRO 
SLOW lM SIGNALS FROM NUCLEAK EiPLOSI 
SMALL ~HARGl tM STUDIES.= 
SMALL-ROY LITTLE-FELLER I II • JUHNI 
SMALL-ROY NUCLEA{ EMP SIGNATURES= TH 
SMALL-ROY PRETEST ANAL~SIS OPERATION 
SMALL-lOY PROGRAMS 2, 6, ANO 7 PROCE 
SMALL-ROY 6.l.= ~tAPONS EFFECTS TEST 
SMALL-BOY 6.11 • = AIR CONDUCTIVITY ME 
SMALL-BOY 6.2.= MAGNETIC LOOP MEASUR 
SMALL-BOY 6.3.= INHERENT MAGNETIC Fl 
SMALL-ROY 6.4.= IN(TIAL GAMMA FLUX M 
SMALL-BOY 6.5.= EM PULSE CURRE~T TRA 
SMALL-BOY 6.7.= SOIL CONDUCTIVITY ME 
SMALL-ROY 6.8.= EARTHS STATIC FIELD 
SMALL-ROY 6.9.= CORRCLATION OF PRESE 
SMALL-BOY 7.1. VUL~EKABlllfY COMPUTE 
SMALL-HOY 7.16= AIRRORNE E-FIELO RAO 
S~ALL-BOY 7.5.= lESPONSE OF ELECTRIC 
SMALL-ROY 7.8.l.= MAGNETIC DETECTION 
SMALL-ROY.= OPERATION SUN-BEAM 
SOil CONOUC JI VITY Ml:ASlJREMENTS OPERA 
SOLVABLE MODEL F~K THE fM FIELUS PRO 
SOME CONSIOtRATIONS REGARDING NUCLEA 
SOME PRELIMINARY THOUGHTS.= MAGNETIC 
SOUt\JOl NGS M,O MAGNETIC MEASUREMENTS. 
SOURCE.= COMPUTATIONS ON PARAMETER 
SOURCES REOWING b.lR • = FIHO SfRENGT 
SPACE.= DETECTION OF THE ELECTROMAGN 
SPACE.= EM SIGNALS FROM NUCL 
SPACE= fM RADIATION FROM 
SPACE= SPACESHARE EM SIGNALS FROM NU 
SPACESHARE EM SIGNALS FRUM NUCLEAR E 
SPECTRA.= 
SPECTRA.= 
SPECTRUM FROM NU:LEAR DETONATIONS UP 
SPtCTRUM.= X-RAY I 
SPHERE IN l MAGN[TIC FIELD.= RADIATI 
SPHFP.ICALLY SYMM[JPIC NUCLEAR llURSl. 
S~IN DRIFT EFFECTS ~ANOOOOK= 

SURGE TESTS AT COLORAOO,SPRINGS.= MAGNETIC 
SIGNALS RESULTll•G FRbM STAR-FISH= THE EM 
SMALL-B!IV 6.8.= EAKTHS STATIC FIELU ME~SUREMENTS OPERATION 
RECOM~ENOATIONS OF THE STL AO HOC PANEL ON EM RADIATION.a C 

NTARIO.= fIELO STRENGTH f.lEI\SlJREMENTS AT NORTH BAY 0 
ES REOWING 6.18.= FIELD STRENGTH MEA~URE~ENT FOR ACCUR~TE LO 
ORETICAL ANO SJMtlLATIO~ STUDIES FOR THE PROOUCTION, PROPAGAT 
S.• TH[OkETICAL • MODEL STUDIES FOR THE rROOUCflON • P~OPAGA 

LOSIONS.= VLF STUDIES Of HIGH ~LTITUOE NUCLEAR EXP 
C NOISE ANO PROPAGATJ~N STUDIES. P~RT A ~RCTIC SFERIC DATA A 

SMALL CHARGE EM STUO(~S.= 
T FACILITY= FEASl~ILITY srunv FOR 

FEASJRILITY STtffl'I' FOP. 
LF SYSTEM.a EXPLORATORY STUDY FOR 

HIGH PUhER ELftfROMAGNETIC 
~UCLEAR SURVEILLANCE.= 
THE PREDICTION Of NUCLEAR I 
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RAND· -64-DER 
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NAL THROUGH SEA WATER.= sruoY OF EH PROPAGATION OF A T~ANSIE 
SE INEMP) EFHCTS= STllOY OF NIICLlAR HECTROMI\GNE:TIC PUl 

EXPLOSION.= THEl7RfTIOL STUOY GF TH( rp,, PULSE FROM A NIJCL[AR 
ALTIJUOE.= TnORETICAL SHll'Y !If T~F. l-M PULSE FROM A NUCL[AR 

Tl-lEORl:TiCI\L STlJOY OF HIE RAl>IO FlfiSH.= 
MT SURFM.E FY.PlOS ION= A STllOY OF THE VUl\llRAH I LI TY Of ElECTR 

T GNOM[.= SUFISIIRFACE E:M MEI\SIJREMlNTS ON PROJEC 
EM SIGMfiL OF SU~TFRRANEAN [XPLOSIONS.= 

:oMMIJN (CAT IONS SYS Tf:MS A SUMMARY UF IHL A'IO SANDIA CORPtJRATI V 
MEASUREMfNTS= TECH~'ICAL SIIMMI\RY OF Ml LI HRY EFFEC. TS PROGRAMS 

MOUE:( BUlll>lNGS.= SU~MARY OF SHIE:LUl~G TESTS ON SCALE 
R EXPLOSIONS, TECHNICAL SU~MI\RY • = EL£CTRJCAL P~OPERTIES OFT 

L-BOY.= OPERI\TJON SUN-r,EAM OUICl<-LOOK REPORT SHOT SMAL 
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